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STATEMENT UNDER 37 CFR 3.73fb^ 

Applicantff'atent Owner: M. Rigdon Lentz: 



Application NoVPatent No.: nft/3ifi 2^6 / B.231.536 Filed/Issue Date: MaV 1999 / M^Y "^5. 2001 

Entitled: Method and Compositions for Ti^atments of Cancere 



BioPlier&siR Taci^nQlooies. LLC 



, a limited llabilitv corooration 



I NaniB of Assignee) 

states that It is: 

1 . [7] the assignee of the entire right, title, and Interest; or 

2. □ an assignee of less than the entire right, titie and interesL 
The extent (by percentage) of its ownership interest is 



(Type orAaaignBB. e.g., corporation, partnerehip. universily, govammcrtl agency, elo.) 



in the patent application/patent identified above by virtue of either: 



aRI An assignment from the lnventor(s) of the patent application/patent identified above. The assignment was recorded 

in the United States Patent and Trademaric Office at f^eel ni2991 Fr^me _oi68 , or for which a copy 

thereof is attached. 
OR 

A chain of title from the inventor(s). of the patent application/patent identified above, to the current assignee as shown 
below: 



1 - From 



To:. 



mil. ' II M - 1 — ..I ■ ' ' 

The document was recorded in the United States Patent and Trademarl< OfRce at 
f^Qgl ^ Frame > for which a copy thereof is attached. 



2. From 



To: 



The document was recorded in the United States Patent and TrademarK Office at 
pegl . Frame ^ ' or for which a oopy thereof is attached. 



3. From 



To: 



The document was recorded in the United States Patent and Trademari^ Office at 
f^^l , Frame . or for which a copy thereof is attached. 

□ Additional documents in the chain of title are listed on a supplemental sheet 

□ Copies of assignments or other documents in the chain of title are attached. ^ ... ^ . . . 

[NOTE- A separate copy {Le,, a tme copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3» if the assignment is to be recorded in the records of the USPTO. See 
MPEP 302.0fi] 



The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

-^-idJs^C^Ty ^^ft^£ec^ October 4. 2004 

Signature 

Rivka D. Monheii Rea. No, 48.731 



i:^te 
404-S79-2152 



Printed or Typed Name 
Attorney of Record 



Telephone Number 



Title 



thla DollBctiort of inrormation Is fftflU^fid by 37 CFR 3.7a(b). The infwmalton ia required to Obtain or retain a benafl by the public Vtfhlch is to file (aod by Iha 
USPTO to p™^^ 122 and 37 CFR 1.11 pnd 1.14. T,J-« «'l«^? ^^'^ ^? ^ 

omnplelft. including gathSg. preparing, and submitting the cofUplrted application tom to the USPTO Time wiU v«ry depftrtCl.ng "P«"ih!J"d'^^^^ 
SSmenti an the iSo«n( of yO« require to oompWe thl» Torm end/or *^S?5^^"«^^,«„5^f ^ Sr^ OrTc^^MpS 
U S Patent ?nd TradcmartC Office, U.S. Department of Commerce, P.O. Box 1450. Alexandna. VA 22313-14S0. DO NOT SEMD FEES OR COMPLEltU 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patonts, P.O. Box 14S0, Alexandria, VA Z2313-145D. 



)f you neetf $s$!siBnce in oomp^Ung the lorn, call 1-a00-PTQ-9l99 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(b> 

Applicant/Patent Owner M. Rigdon Lentz 



Application NoVPatert No.: ^91/669.003 Filed/Issue Date: October 26. 2000 



Entitled: METHOD AND COMPOSITIONS FOR TREATMENTS OF CANCERS 
Siopherfesia Technologies. LLC limited liabil ity corporation 



(N«me of Aficignoo) HVP© of Aflaigneo. B.g-. COfpcratfon, partnorahip, uni^rsity, gwanunanl agency, etc.) 

states that it is: 

1 . [7] the assignee of the entire right, title, and interest; or 

2. □ an assignee of less than tiie entire right, title and interest. 
The extent (by percentage) of its ownership interest is % 

in the'patent application/patent identified above by virtue of either: 

aS An assignment from the iriventor(s) of the patent applicaticHi/patent identified above. The assignment was recorded 
in the United States Patent and Trademark Office at Reel 012991 Frame 0166 or for which a copy 
thereof Is attached. 

OR 

B.[]3 A chairt of titie from the inv6ntor(s), of the patent appiication/patent identified above, to the current assignee as shown 
below; 



1 . From; . To: 



The document was i^corded in the United States Patent and TrademarK Office at 
Reel , Frame , or for which a copy thereof is attached. 



2. From: _To: 



The document was recorded in the United States Patent and Trademark Office at 
feel , Frame , or for which a copy thereof is attached. 



3, From: _,To: 



The document was recorded in the United States Patent and Trademark Office at 
l^^l . Frame , or for which a copy thereof is attached. 

n Additional documents in the chain of title are listed on a supplemental sheet 

n Copies of assignments or other documents in the chain of title are attached. 

(NOTE: A separate copy (Ae., a true copy of the original assignment docuTnent(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. 5sg 
MPEP 302.09] 

The undersigned (whose title is supplied t}elow} Is authorized to act on behalf of the assignee. 

-^g^.Z> >g^>^g^ October 4. 2004 ^ 

Signature Date 

Rivka D. Monheit Reg. No 48731 . 404-879-2152 

Printed or Typed Name Telephone Number 

Attorney Of Record 

Title ^ 



Thlfl collaction Of infeonallon is required by 37 CPR 3.73(b). Tha infWTPStton la faquired to Obtaio or retflln a beneftl by Ihfr public which is lo file (and Dy Ih^ 
USPTO lo prooosB) an appilC3tlon. ConrxlBntialily is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Thia cjollacUon is cilimatetf to take 12 minutes lo 
comptete, including gatherfrig, preparing, and eubiTiitting the completed epplicatjon fOrtn to the USPTO. Time wiH va/y depending upon tho individual esse. Any 
eommenls on the amourrt erf time you require to complete (his fann and/or w^ge^tlons rw raduoinft this fiurden, fihouJd be sent lo the Chief IrrfonrtatiDn OfficGr, 
U.S. Patent and Trademark Omce, U.S. DepartmBnt of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: CornTnissiOfierfor Patonte. P.O. Box 14S0, Aloxandrlo, VA aiilS-IASO. 

tfyau need assietanCQ in compt&ting the form, c&ff 1-$00^TO^199 and &&fQCt option 2. 
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STATEMENT UNDE^i 37 CFR 3.73(bl 

Applicant/Patent Owner: M, Rigdon Lentz 

Application Nonpatent No.: . 09/709. 045 Piled/Issue Date: November 1Q. 2000 

Entitled: M^HOD AND SYSTEM TO REMOVE CYTOKINE INHIBITOR IN PATIENTS 



BiODheresia T echnoloolea. LLC a llnrilted fiabj|lty corporation 

(Name of ABsignee) HVpe of Asaignae, e.g., Dorporartion, partnarahip, university, gouomniBnt agency, eLt) 

states that it isr 

1. [7] the assignee of the entire right title, and Interest; or 

2. □ an assignee of less than the entire right, title and interest 
The extent (by percentage) of its ownership interest is % 

in the patent application/patent identified above by virtue of either 

An assignment from the inventor(s} of the patent ^pplicationAiatent identified above. The assignment was recorded 
In the UnKed States Patent and Trademarl< Office at Reel DlH^^I Frame or for which a copy 

thereof is attached. 

OR 

B.n A chain of title from the inventor(5), of the patent application/patent Identified above, to the current assignee as shown 
below: 



1. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Fteel , Frame ^ , or for which a copy thereof is attached. 

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 
Reel , Frame , or for which a copy thereof is attached. 

3. From: : To: - 

The document was recorded in the United States Patent and Trademark Office at 
Reel , Frame ► or for which a oopy thereof is attached, : 



n Additional documents in the chain of title are listed on a supplemental sheet. 

I I Copies of assignments or other documents in the chain of title are attached. 

[NOTE: A separate copy (Ae., a true copy of the original assignment docLimenl(3}) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. See 
MPEP 302.08] 



The undersigned (whose title is supplied below) Is author'zed to act on behalf of the assignee. 

, ^P^o^d^^ Z> '■^^4m^ October 4, 2004 

Signature Date 

Rivka D. Monhelt Reg. No. 48.731 404-879-2152 

Printed or Typed Name Telephone Number 

Attorney of Record 

Title 

Thi£ collection of information 1$ required by 37 CFR a.7a(b). The irtfomialion is required to obtetn or relain a benefit by Ihfr public whoCh I& to file (and by the 
USPTO la process) an application. CcrtridemiaUly \t governed by 9& U.S.C. 122 anO 37 CPR 1,11 and 1,14. This collacllan ia asUmatBdlo lake 12 mnutss lo 
cornplelfi, Indudlng gathering, preparing, and submittlig the completed application fonn to (ha USPTO. Time will vary depending upon Ihe indhidU2l ca»e. Any 
comments on the amount or time you require lo complete th'a fomi snd/or suggestions for redudng ihls burden, should b& sent to the Chief Infbrmailon Officer. 
U.S. Palflnt and Tradamark Office, U.S. Deparlmanl of Commerce, P.O. Box 1450, AlcMndria, VA 22313-1490. DO NOT SEND FEES OR COMPLETED 
FORMS TO T1H1S ADDRESS. SEND TO: Commissioner for Patents* P.O, Box 1450, Al«x»rtdr£a, VA 22313-1450. 

\f ycu need esBlstance in oompleting the form Q&it 1-QQ0'PTO~91 99 errc/ setecf option 2. 
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2. FroW- 



3. From:. 



to- ;^ 



-J 




I . .-I 
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IN THE UNTIED STATES PATENT AND lEADEMARK OFFICE 

RECEIVED 

Applicants: M. Rigdon Lentz CENTRAL FAX CENTER 

OCT 0 4 2004 

Serial No.: 09/699,003 Art Unit: 3762 

Filed: October 26, 2000 Examiner: P. Bianco 

For: METHODS AND COMPOSITIONS FOR TREATMENT OF CANCERS 

Assistant Comniis$io0er for Patents 
Washington, D.C. 20231 

Declaration under 37 L131 

Sir: 

I, M- Rigdon Lentz, 

1 . I am the inventor of the above-identified application. 

2. I conceived of the method of using an immobilized antibody column to remove 
soluble cytokine receptors to induce an inflammatory response and tumor remission in 
patients, and system for use therein, and conveyed this information to my patent attorney, 
Patrea Pabst, prior to May 1998^ when Selinsky, et al., "Multifeceted inhibition of anti- 
tumour inmiune mechanisms by soluble turnout necrosis factor receptor type I" 
Immunology 94, 88-93 (1998), was published^ This is demonstrated by attachment A, 
the marked up draft of the patent appEcation which I returned to Patrea Pabst with my 
comments on April 20, 1998. 

3. I then diligently proceeded to reduce this method to practice by filing a patent 
application U.S.S.N. 09/083,307 on May 22, 1998, It is not clear on what date Selinsky 
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U.S.S.N, 09/699,003 
Filed October 26, 2000 
Declaration Under 37 CF.R, 1.131 

was published. Based on the comments by Examiner Lorraine Spector ixx U.S.S JN. 
09/709,045, Selinksky was not published until after my patent application was filed, since 
the publication was not received by the US Patent Office until May 28, 2004. To the 
extent is was published before I filed my patent application, I have provided additional 
evidence that I acted diligently from the date of its publication in filing my patent 
application. This is demonstrated in part by Attachment B is copy of a letter dated May 
2, 1998 regarding further correspondence about changes to the draft application 
Attachment B, and providing additional data to incorporate into the application- 

4. I declare that all statements made herem of my own knowledge and belief are 
true and that all statements made on information and belief are believed to be true, and 
further, that the statements are made with the knowledge that willful false statements are 
punishable by fine or imprisonment, or both, under section 1001 of Titie 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Date: 

M. Rigdon Lentz 
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1.ENTZ APHERESIS CENTER 

397 WALLACE RD. SUITE 314 
NASHVILLE, TN 37211 
FAX: (615>«34-8004 
PH: (615>-S31-I2Z2 



FACSIMILE TRANSMITTAL FORM 

FLEASE DELIVER IMMEDIATELY AS THIS INFORMATION IS REGARDED 
URGENT 

DATE: 

TIME; I ' !^jyy] . 

FROM: fV iDrjr^ 

PAGES fNr^.T TDtNG TmS ONE; f>t\ 

MESSAGE: 



FOR THE USE O F THESPECmc iwPIVmUALOH ENTITY NAMED ^ 
ARE H1;rbV NOTIFTCD that AWV nWAll tlHORIZta DIS SEMINATIQM nnrkpvxr^n ^.r 
r L Jv .J.^' RKCglVgD THTS FAC:srM» E IN ERItOg P LEAS E WOTIffV 
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397 Wal]^c:(^^ Poad, Suite 314 
Nashville, TN 37211 



M- Rigdon Lentz, M.D. 



3 




to: Patrea Pabst 

Amall GoIden& Gregory, LLP 
2600 one Atlantic Conter 
1201 West Peaehtree street 
AVanta, Georgia 30309-3450 



subj: Patent - Method and Compositions lor Treatmerit of Cancers 
Dear Mra Pabst: 

Thank you tor your through work and excellent job in preparing this application. 1 
have reviewed it as you requested and have offered some few remarks oT a technrcal 
nature and have tried to add the additional information where indicated. These 
additions are as foUov/$: 

1 ^ pg.i, lme.19. after GM-CSF. "erythropoetin, thrombopoetin. G_CSF,M-C$F and 



2. pg.2, line.27 after ultraf ilter *or parallel piate titter" lino. 29 after filter "at least" 

3. pg 3, line. 6 after IL-2.'lPNs'. line. 7 after increases the inflammation against 
tumors by allowing cytoKines, such as TNF to work effectivety." 

4. pg. 3, line. 10 after taxof and other drugs which may be synergistic in effect 
with "unblocked' cytokines." line. 19. after receptors "or inhibitors to IL-2, IL-6, 
gamma interferon.or other pro-Inflammatory signaling as well as white cell 
activation." 

5. pg. 3 line. 27 alter polypropylene'ethyleno polyvinyl alcohol or poiysulfone" 

6. pg, 4 line.9 add serrtenoe after components "Specific absorbing columns can 
also be employed to eaieotiveiy remove specific cytokine and cellular inhibitors 
from the filtered plasma so that the so treated ultratiltrate of plasma maybe 
returned to the patient to achieve the desired effect." 

7. pg. 4 line 30 Kuraray Co, . Ltd 

1-12-39, Umeda. KIte-kU. 
Osaka 530 Japan 



Phone (815) 831-1222 



Fax (615) 834-8004 
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T 



M. Rigdon Lentz, M.D, 

397 Wallace Road. Suite 314 
Nashwillo, TN37;>11 



e. 




a compatible 




"grtoWastomas' linolS TNF afpha and beta receptors" 




»n removing thrs type of suppression, yaocines o< air types w»ir »work better. 
Dosage regimes for IFN -a&0 3 M uniiVsq threytimes a week up to 20m units 
/M2 BSA daily. IFN-y 1 00 to lOOQ micgrri^^peraay. 

pg. 9. fine28 change "TNA-alpha* to TNF R-l&ft-2 receptor/inhibitor 
molecules' 

11 . pg. 1 0, line.14 Tamoxifen plays a role in not only blocking of estrogen receptors 
but also certain growth factor receptors such as EDGF.FDGF. TDGF-B.and 

PDC3F and therefore may be complimentary to inflammation against cancers 
provoked by ultrapheresis. 

12. pg. 10 line.15 qadietion Because radiation therapy is so destructive of 
normal tissue, causing tumors to die partially by an Inflammatory attack allows 
the use of lower doses of radiation to kill residual tumor cells and spare normal 
tissue, ft is anticipated that by using this fomn of immunotherapy e« initial 
therapy, that subsequent effective doses of radiation could be reduced in half It 
IS also wen established that TNF kills tumor cdls by generating free oxygen ' 
radicals, hydroxal radicals and halide ions, radiation therapy generates 
carbonium ions in tissue and the combination Of the two is more offeetivo In kill 
cancer cells than either alone. 

13. pg. 1 2 line. 1 5. change TNF-alpna" to TNF-R-1 &R^2 receptors" 



Phono (ei 5) 831-1222 
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M, Rigdon Lentz, M.O. 

397 Wallace Road, Suita3l4 
Maehville.TN 37211 



I look foreword to discussing these changes with you, I am certain that you will do far 
better than I at making all this clear. Thank you again for all your good work. 




PMono (615) e31^1?22 ^^^^j 834-8004 
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APPLICATION 
FOR 
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MVnrHOD AND COMPOSITIONS FOR TREATMENT OF CANCERS 
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PACSE «J 



METHOD AND COMPOSrTIONS FOR TREATMENT OF CAXCERS 



A method lo ircar cancer uses oltxq)iicrc&i$. refined ca rqtnov^ 
coiripDundA of IcAs than 120,000 dations molecular weighm^ fo|}i)u/ed by 
ddtQuustRrion of xcptecemem fluid* lo sUzmlw ch« p^cnt'a iimnune ^y^tsm 
CO a^Apk GQlid tumorsi. In prcfeircd ctnbodimcniu the, paiicnt is 
ultr^phcccsed using a cftpiHary tube ulbEafSfer having a pore siic of 0.02 to 
0.05 mtaom, with a molccul$r weight CUt<tf of 120,000 didi»tiK, sufficient 
to filCfir one blood volume The preferred replaceinejnt fluid is u][cx^h£tc«ed 
nomiAl TjlABiua. Tlie pztxtm u pxt^bly txestod daily for rhc^e woek*» 
di3siiQsiic luts cQnducxed vo verify ihap thcte had beou ^Inkfi^e of the 
tumors, tbcn cbe tixatnleni legime is cepeaifid. The treatment is preferably 
combined with an aliematiye therapy, for example, mament with an 4Ad- 

an^toj^j^if; compounds ujoc uzocc c^foKui^^ «iqch. as TNI*, j^Bzaain 
irtccrfcron, or Il>2, or a procoaguiant couipwd, Tise creatmciu increase^; 
cjidogenpus, local leveh of cyioIdDes, such as TNF- This provider a basis 
for an improved cffecc when combined ivitb any treatmenr tfiai (nrthances 
cyiokinc tetivicy against the cumctrs, for exawiplfij twatmcnrts ORiivg alkylaiiog 
agents, doxyrubicifli, carboplitirom. ciiptadtnim, and laxol. Ateimtivciy. 
dM ulcrapheresis treatKDOCic can be combioed wiA locd chcmoO^-rapy , 
systemic cbeimtbc^apy, aod/or xadiadon. 



Abstract 
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1 

METHOD AN3> COMPOSITIONS FOR TREATMENT OF CANCERS 

Backsrmmd of tht ttiventlan 

Tbe prcscnc izxvenCion is g^iierally io the field of cohAOcLog va 
immune rosposSAi and pazticularly relaies to ^ reoiovftl of inhjibitots of 

5 ii^imujOic mediators, in ccixobiiriAiio>n with AAti-iUJgio^eiuv compoondft. 

aruJ/or ndtntionu 

Conveodooal caj^cer therapy u ba^ an the u$e or drugs and/or 
radiation which kills t«plicanqg cdls^ hopefully faster Chfin the ^eot? kill the 
iO pA^cnt*s ixojmal cdls. ; Sur£[eiy is U9C<J v> reduce tumor buDc, buc has lialc 

impact ooce ihe cancel pietatuized. Radiation is effective only In a 
localiTod 3iiea. 

The ircaCmcots cm in ±cfnsclvcs kill ibc paticot* in riia absence of 
maouainanciS tbcinpy. For exan^le. for sotpu types of cazKer, bori& nimow 
1^ tian^lanls lliavc beea used lo zn3in(«ii(i (he patient following trtatmtnt with 

p^henvisc fatal amounts Of diqaodxwapy- Efficacy has wot been provto for 
treatment of Golid tumors, hov^fiver. 'CoG^ctaOs*' of ditlftrenc ,<h«-/v^^^^^^ 
chaootifttapeutic agents and combinations of very high doses of -2t- ^ <^ ^ 

20 plaiclec and white cell levels, are ascd lo ueai aggresstvc canrets. 

and mort>jdicy. Va«cxx>es id ^(tKTiulaxe fltc p^Ucffl^fi iimnune ^ystetn have 
aocmped, but noc with gre^t nioee^i^. v«rigufii cytotdnies. alone or in 
combination, such as ciinwr necrosis factor, intctferon gaimna, and llr2 have 
25 been used to JdU cnnccrfi, bat have not prodttoed cuits. More rccendy, anti- 

angiogenic compoiinda suish 9$ ihaiidomidc have been tri^d in cwnpasdonatc 
use esses and Shoi^ w cause tumor lemisgion. In atro^ studies. 
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coisipounds in4(tMiag a procoaguUlit suio, such a« inhibitor of protein 
have b^n iised to cause tumor lemls^n. New studies hmV^ £hown that 
cytokine reccptorst such as tumor iidcrosis fa^r reocptoi? (TT^F-K?) «[v 
released in a soh^blc fSmtn from tumor ccU$, in high coDcentt&tionA reUixve to 
5 normal cclb, vbicH may blocJc tbc immune system's atuictc on the lumoc cells 

(fablotoka and PtitnisKi. Aich, Injmuiiol. Tha. Exp. (Warsz) I997i 43(5- 
6), 449-453; Chen, et al., Jf. NcotppjitboL J&cp. Neurol. 1997^ S6<5), 541- 
550). 

U.S. Palcait No. 4^708,7J3 to Lentt dwcribcs m altcmrttive method 
10 for treating iWBcr. involvimg ultraphercsis to remave compounds based on 

molcoiUr wci£hi, vrt)Scn pitrniotcs an tmmunfi attack on the winun hy the 
patJcnt'^ ovm white cells. Although results have been extremely pron\idin£i 
the Treatment usually only produces remisaions. not ciircs. 

Despite all of these efTotts. mm patients die Irom c^inccr; others w 
15 cerrtWy mutilated. It is unlflcely that any cgote therapy will be effective to cure 

all types of C*ncer. 

tt Is Therefore an object of the preheat invention to provide a method 
and oompositiDxis for ireatznent of soOd tumors. 

It is a Atnher object of the piesent inveimon to provide a meihod and 
20 compositions thjat docs not involve non-setective^ axtiemely toxic^ systemic 

chimotherapy. 

Summary of the lavenilon 

A meihod to treat eanca nses oliraphercsia^ refined lo nasove 

contpouiidfi of less than 120^000 Ad&ons molscylai vvdgbt^ followed by 

25 adtnimstration of replacement fluid, to slioiulate ihe patient's tnimtnic sysiecn 

to attadc solid tPifno(ps. In the prefecred evnbodimcntp the patient is,^ 

^ - ftWjt^ ^.^.ss- 
nlor^berescd u$In^ a capUlaiy t^bt oltrafSte^iiavlng a poce SiTit of 0.02 to 

0.05 microns, with a molecular weight cutoff of 120,000 dalton^, sufftciem 

CO filter ow blood volume. The prefencd leplacemcm fluid is ulcxapherescd 
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aowmi plasma. Ttio patiem is piefsnibly Hv^tad daily for thrw weeks. 
diagDOSiic tostt conducted lo verify Hmt there las been shrinkage of the 
ratnofs, iboo the tteacment icgicnc is ttpesitcd. 

Tbe tneaonerYC U pKcfcmbly combitued with an alternative ibcx^py, tor 
5 exsunplc. treatment with an «£i-aagio£enic compoutxl, ones w mow cyiokincft 

puch A» TPJF, gamma inc^^mn, Otf 131-2. cct si r»rv/Mp^'»^' «imi>nuTtd. Thr. 
Wttwftf inerftasgs^eiriogentms, Iwl T muli f-cytokines, such sis TNF. This ^ 1 

provMcs a basis for an unproved cffesct when combing wish any CreaimcnLi 
ibat enhances cytokine eciivlty EXaitist the ttuinore, for example, treatmems 
^0 allorlaiing agents, dDxyn*ioin. cwbopiajinwi, cisplwinuni. and taxol. '•^'^ ^ "ti wbt*^ 

AlLcmativcly, pje ulni^hc:resi« ertf&ttneni can be combioed with local '4,-««tf>^ 
cheraoiheiapy* systemic cbanotlKnpy, and^oi radiaiioD* ^j^^--:^ 
BiieC DcAuriptf OA of the Drawi&KF 
Fij|;iii:?^ 1 and 2 are scUcmadcfi of ihe systsm for ^Icrapheresis. 
1^ Decafled Description of the Invfrntion 

The njethpds and devices d&aclO£ed hwin are oscftil for treatmetu of 
patjems with cancer » ijDimuiie-mcdiAied disofders, chronic pacav<dtism, some 
viral disfe ases, »gd oOiey disorderg daracieiiafied by elevated levels of TNF rj^z^ \ /a-^ 
receptors- EsEaroplis demonstrate effEcacy in ircstjtig cancer paiicut^. - ...-^ 

A. Uitropbervsis Systoa 

1^ Eto 

The filler must be tiocoA^adble, and sottable Cor connicr wirh blood, 
without c»u<ii^g cK«:e»fivc acUvaUon of plaectecft or cloitins. Such dc>ko$ foe 
Z3 use la oliilysiM aig well JUiwii. jt^ui, ixn filter mDX»br«nii«, 

which wiJl typicality be a biocompatibi g or inert the nneplastic sucfe as 

^ ■ — ^ — ■— — " • — — 

pnlycarbonaie or p>lypiX)pyIenie« havlr« a pore size of becwccn O.02 and O.OS 

microns. The actual poie size diat ykjds i&e dwtired cutoff of approximately 

120,000 d^raiB U dcicnnuied based oioi the fluid flow geometry, Kbear 
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foxces, flow ralM, and smfflW arc^. The effective cutoff for £ capillary 

Sfiivtng CDcmcitiAi Of berweea 10 »n4 30%. Hiis rcsults in t»ily zl (nvxd 
anjoUm of IgG Icing rwnoved ftoiDi (be paiicDit*« blood. The filter ropmbraiifi 
^ should be less ibun at>oai 25 roicrons, f»rtfcfably less than abcuit 10 micioos. 

thick. SujUible micerlals for the uiCrafUter mcmbraDC Include !fhe&;5 of 
polyutr^uotethylette CTenoji K) 8IkK polycaibofizie ce&ins. Ttue permeable 
nicmbranc should not otusc blood clonimS ot oiherwlsc yeact with ibc blood. 

Devices v^Ul Typically' b« ciOicr puuUel pU^i« <»r capUlskify 

10 membnne filters. These can be adapted from devices currejntly in use fox 

kidney dialysis- The cnpillary menabjratje fitets will typic^Dy have a surf^ 
^)tC4i of between about 0.25 &Rd 1 nf' for with childreti and betvwn aboist 
1 awl 3 for osc wicb aduta. Hie poxalicl plato filters will typically have a 
suT&ce Biefr bi the tmff^ froai 0. 1 aubd 2 emVml of Uood to ba niiered. 

15 StRgjbi fittecs can also be used, which bsve dlffctenc poie sues and/or 
geometries or suzfaces ajeas, to provide for a 'staggered** removal of 
materials firom the Mood. Alttroaavcly, ahl^Ough not at thia lime preferred, 
o0e can us^ differencial ccnitijfiisatian, to provide for an appioprxaie 
s«piiTai4oTi of hlond coirtpOBcni* ^ ^l7^-^'g ^y^^^ - 

20 A preferred xnembranc i£ an$ in which Che pores are made by elcoron 

beaiti$ directed petpendicalarly Co ttue ^rface becaufie size and density kA 
the pore$ can be aoeacately controlled in thi9 manner. The ponies are 
essennally circular m croGS section so the ellBeciive pocc size h the actual 
pore suft. Tbc effective pore size of nlcrafilteted media having pores with 

25 non<lrculaf cross seciions shall be the diameter of a circular pqju which will 

I, 

pass molecules or oiher components of an equivalent size to the molecules or 
oftiCT components which pass through filter medium in guention. 

Suitable devices can be obtained fton Asuhi Chemical Company and 
Fbiraray. Japan, (check nwt» and provide sddresKSd 




537U» 
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2. Pyocegs ContTQls Arri yiuid HfW'Pg 
The patient wilL typkally be ceasncctti to the blooj pn>ces$iog device 
usu^ 3UiiuiBiu unrHveuQOus iut>iDg« wicix caxmccvLoiis >lniU«ir w* 4iu^- rvi 
plQi«lc:tphcccai9, >d that hio^d cati be xemoved &o!ni pationt M ciU 
5 and Kctomed m anathcr* The cubifig is comiccced lo a paiop Uxot co^^2fi iha 

flow TAte SO that in the picfezred embodimeoi one blood volutnc (^^scd oa 
appfoxutwtcly 7% of ihe mtal body wds|hO is ptog^s$cd ofver a period of 
approximately 2 1/2 hours. Tto fllcnife is then xctamcd from the filzraiioa 
UcYkvti CO ihfr pttcieac at the sifip* Sund^^c^ tkii«roproce59er eontr&U 

10 ^ us^d 10 rc^kfe the Mood fIow» for exotic, by monitormg the wcight'oT 

th^ blood pcoduetf hdn^ removed, in c^tnbmficioQ wiA flow tstre monitors 

and punp ifpecd. 

Tbc exictrc system should bp fibcsl flashed with wmpotibte ' yh a m 
and ibca creaccd vdQi an andcoagulam or awtldoniog agcat, such as sodium 
15 heparin, to be $ure that d^ejce aj« no {ocauoss within 4ke system where blood 
dolling can og:w. f»fcreGV^, smalJ anjcsiTS? vf^i«co«8»la5« should -he - 

ensure than clottitJg occurs during the flltraiion process. A{\ Of the 
flurftces of the system which come b contact with the blood aod fluids v^hjch 

20 are i^ifuRcd utco the pati^ must be sierilized prior xo comm^ciio^ ttcatnoeni. 

Figure 1 illustrates a syaflm for UilraphefWi$. Blood is removed from 
a paticDC by meatis of a venous catheter 10 with ihs distal lead II cheicof 
disposed in the superior vena cava tZ ^eadi^g to the patiem's hoan 13. The 
blood passes through contlutc 14 to S drip dtarobcf 15 ai^ thax imo pomp 16 

25 which controls the pressure of the blood co the sepa»ition unit 17, ptcjfbnbly 

dn ultrafiher a^ shown, through conduic IS. A pressure gauge %9 js pcovided 
on coadiiit 14 to condnually monitor arterial pressure, A syringe pmp 20 
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30 



15 



BO 



25 



(he dotting of Wood ia ihr idti»filli* 17. to the ultraBlier 17 Oie blood 
saem passes over the ultiaCiUer molwm or membrane 21 wxlev piwswc. 

ftrougta 0»e ownbrare 21 and is jttsehfttged 35 pemeate through conduit Z2 
Thfl letenute « treawd Wood eontainii* fte high taolcoOar wdght 
coTDponents, *liidt Include whole blood cdls and irfat*l«s. >$ discharged Imo 
conduU 23 which uitimnidy leads back to the patient. Volwiwttic pump Zf 

. eontroiieo anwxw permeate m a co«aii« 2B ftx cmiiimmc« «.a 
f« «w««iri»8- V<a«»ne«ie pump 50, is pmfi*«Wy rhe «me type iWi 
;^ ^.^r r-.-*- * * ^'v— *»< 

irtstDd blood. Hk treated blood and other comfoncm a* wmnwJ to Uk 
paiieni ihwugh v«iioic caft«r 34. the distal « d!scte««e end of ^hich is 
disposed in OS bra*io*ph»Uc vein. The vgl^neidi: pumps 27 and 3<l aie 
prcftoAiy Bct either »o pump the ^ totm aro«oM rf fluid or w pu»,p t *e 
»amc rifle, 50 Oat the same of fl«id ''Wcli is wmoved £fom ihff 

hlood stream io coMatt » iit pfl««d dittJUgh fiWcr 36 «> roxiove CtoO or 
OXha debris froiinliebiu«l*U«m, a 27 c.u>^^ rim no 

gnige 38 is proviacd u cominuaHy monitor vcnou* blood presswe. 

a patient is firrt passed thxo«igh eondnit 30 ?< fiT*t uknrfilter M to 
sdectiYcly seperttc a bleed ftwrien widi ^^p^ havJag molecular 
^^ghi8 less tltto about 1.000.000 Datow. The x^^awfi fron» this 

wnmiedlhroughwnduh 32 to tbe patient. The penaeate ftonithe fi**t 
ultrafdtcf 30 is passed tiirou«U conduii » to a second ultrafiher 34 whe^e a 
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bjood firactioQ hayiiiR a nsotecalar weighc bcJpw 30,000 jremoved from Oe 
permeate sucun fccm the fxrsi oltrafiltcr 30. Tlte pameate from the second 
ulnfiher 34. which coniains the veiy low moleaxlnir ^Veight compMents «uch 
as salts and nuKnencs may be xc^tuitusd to the paCiezU ibrOMgh conduk 3ft. The 

uni)ViULO^obulii» Ana othct coti^QiK^ is cUsdiare^ ihJMruj^ eoMuti 3ff And 
13- 

BlOOd ShtftiA to9 ^Wf^ thxmgh tbe nlrnifilter unk at sufficient 
pi^surc to cAUie the blood cotuponeots having tbt iaununoTupprcs^ive 
10 cSecis CO pass throisgh the fHiier but at a vdofilty ivWch will not excessivdy 

shear or mhervisc dainage the blood ceUs passli^ 
GfiPOTUy it has bMft tbwKl th*t the ratio of the 
amount of blood irtatcd pet hour shovM be uHthin about 0. Ho 2 cm/mL. 

15 mM Hg^ 

The padcm roust iccdve ceplaccTRcm fluids foltawing filtratioc. The 
ptfcncd replacement fluid is ultrnphcresw noEmal plasma, for example, 
6xpued plasfni obtaUx^ fwm the Red Ccoss, which has been filectcd asinj;> 
20 the &aitie filwr »S used to neat xhe patienL Alternatively » Qsp pstUeoi can be 

administered norrtul Albunaia, 0£ Aesb frozen pUitixia diluted w]|th $&lltie. 
n. Tresrtmeat with AdJUTimt Tfaempies 

Staadard attiaphertsis is co)nductfid over a period of time unia a ^ '2^X^^ 

positive indicwian Is observed. This }s typically based on diagitostictests^ 'V^' ^ 

^ i 

23 which show that thoce haJ boetn some reduction in cumor size. The patient U 

pxefertbly tteatod daily fat three weeks, diagnosdc tests coDdoctcd to vari& 
chat (here has been shrinkage of dis cumot^ then- the treatmeoi Jiegime is 
repeated. ^ ^ 



saw 



PAGE42BO*RCVDAT10i4l20()48:12:33PM[EastemDaylightM^ aoo 



OCT. 4.2004 8:22PM,^^PABST PATENT GROUP , pkit^apheresiscpntb^- 1^32 ,P. 43 



SvxglcAl (or wuuwt) XWQovaJ of AOWQtic uiaicrial uUy l« ic^uircd 

prior tg or during uc^ttncoc to avoid to^ddty associaifid wiih high tomdr 
burien. 

5 tunMtts ID appjcoittijiairfy 50% of pasiems who h^Vfi failed all dther twrnicni 

xnoddlilks CEXPAND HBRE - WHAT KIN0S OF CANCERS, WHAT 

SAV TREATMENT SHOWED EFBICACY] Type* of tumors <hai Mr 
parricalerly jwmitivc to ihc alicaplicresja iischKlc epMicliAl minors. Aai-comafl, 
10 melanomas, and gMblastouw. 

However, * wcmJd clearly be adv^THagcoiis iO wwc «itftpleit 
roiitisslons. Based on ihc prcsiinwd mcchatritttt ibw ihc process U removing 

Immuwc Wiibltort proJuttSd by ihc himorOi cspc^aUy inhibiuro pf i^ylvkiw^ 

and cnhdr immune mediators, h is po?sibk to treat the paiieiHs wHh adjuvajjt 
13 or coanbinaclon thci^rtes, tbHf^Jwiwe the lesulis achieved wA* ihc 

ultraphwasls. :CNA-alpba rcccpiors are tbou^ to be paiticuuiriy imporiatrt 
b»d>unc Lnhihiiois. Thetefore, compounds which eflhacce TNF activity arc 
particularly pfcfened. These incmdo atiti-angtogenlc compound*, wch as 
thalidomide, procoagnlant compoinKis^ cytokiipcs and other 
9g iniintinQslinttiUDifl. Standard chemothBrapeiiiic agenis and/or i^idiation ^ 

tm%^\ inM^I Willi »1»f ■jlfi->^1iRrMM'N 

A. And AngCojtK^enU Ceiittpouady 

Aany antUBn^iosmic coinpomjd caxi be wscd BcnniplBry apri- 
artaiosenic comqpoundv include TNP470. U. S. pate^iNo. 5,2W,&a7; 
35 Aogiosiaiin, C.S, Patent No. 5*639^725; Endoswrin, and Thalidomide, 

Ttutidomitfe admimsteztd MCe d^y, 200 ms orally. 

B. ProCdft^ulant Compnunds 

Pronein C is a vitamin K-dcp«dcnt plajma proiein zymogen to a 
serine protease. Upttfi activauoo ii becoicoes a potent anticoagulant, 
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Aciivaiod protein C *ct5 Ihrotigb Ac specific prooeolysis of the prcNioasubm 
Eofactprs, fftctor Vljla and fiucor Vii* This ^ctiviiy reqoirei ttic prcsPJjcft of 
nnfiThtf vit^{n K-dcpendcnl pmlcin. protein S. calcium afid a phcspholipkl 
(presumably c«llulstr) JnitjCiCa* Ar de»Mi>>ttl in HmMwtonig nTid Thmmbosts: 

(J.B^UppiDCDtt, PWlatfcapWa, ?A 1987)« prtlcin C circubtes in 4 two-chain 

foxm^ with ihc iMffSOTi biMVy obaln bouad Co tibto ortisllv^ KjgbC ohuia ibM^BH ^ 

single dwulfidc link. Protcb C is activated to aaivatcd protein C (APQ. 
"nrcorobin is capable of acuvatiBg pfTKcto C by the specific cleavage of the 
Atg^^-Lcu" bond in ihc heavy chain. In vrva, in the presence uf 
phyaioLogifiidil t^nCicWRtaiioM of calchuxL, the r&tc of ihic aciivaddn U 
6ti1iftrMi«d dramAttcoJIy wh^n •dirombin 10 bdi»ld BO ibc ^ndoijhelUt CcU 
cof^rtor, thr^SomoduliA. Mntfichifier. rt O'JCTT, A■^^var)rrs in VHamTn 
KRcacaich , pp. John W- Stt((ic, cd. (Elsevier Sckftce Publishins 

Co. , Irw. 1988} h4ve funhcr reviewed th6 f6l« Of iho Vitamin K dc^Hsndexu 
protdxtf In coagulation. 

Blockage of the mtaral antiicoacgulanc pathw^s, vo paniciiljir th6 
protein C pathway. u»C5 thp nattanl procoagulwic properties of tumor to 

tiftmorrh&sic necrosis of dra trnnor, « de«cnbed in U-S, P^nr No. 
S, I47p638 to BwftOEU el al Exatnplcs of such compounds include and- 
protein C and and-ptotcin S. 



C, Cytoldocs 

CYTOKINBS MIOHT BE USEFIflU DOSAGES AND TWSATMENT 
RBGXME^ 

D- Anti-TPIA receptormdecufcj- 



It U well cscftbltshcd thai TNJT-jiMb lecepter ntolcculeft ate shed by 
tumor ctiis, zissl mac tnese molectiie« appear xo jmnioii immune medlaiea 
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aicack by fhc host on Ac tumor cells. The ultrapheiesis is beJieved to 
remove the majority of tbesc sehfljk ccccpiots. A^itioial» and/or icclcccivs, 
rsinoval of These molecule c^a be obtzdrutd using andbody. or Amibody 
ftdtgnKjm (single zhvn, recombixmnif or hununiied), immunorcactive Ag&itkst 
5 the receptor cnoI9e^^ep, In the picfcned ettibodimeat, chcae antibodies ait 

immobilized on the ulatphecesb membrane fillers, u^ins standfird anybody 
amp]}D{r techDjqurs. In tbc most preferred embodiment, the jioubody is 
reactive with the e&TboJiy-ts£minu& of the abed receptor moleoxlc!!, thereby 
avoia coDcenui wlCX TiODduuUoxi by iZie tcvcpiur b mIU ytaseiA v«i uli 

D. Cll£MoUKr«pcut{c Accots 

Preferred chcimocberape^ic agents are those which are syncrgxscic: 
with TNF, for example. 2tlgrl«^^g tge;Qts« doxyrvbicin, cartoplaeiminlv 
d^itiwni, and uucol tomoodfeil? 
IS £. lUdbtlon 

DOSAGES md TREAIME?^ REGIMES? 
in* Examples 

Dr. Ixmz please ixmn exan^les. 

20 described hcrdQ will be obvUws To fhow Skillad in the ait. Such 

modifications and variadons arc idtcoded to conye vrithin the scoirc ot the 
appended claims. 
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I cUxjcq; 

1 . A method for inducing an ImnratR fcspoti^ against itan^(onned, 
ic nNluccd in amount 

7 Tb* ffn^tkpd of claim I «vh«K«i« ^ tbiiuc id « «o]i4 tuolu^- 

3. The method of claim 1 wherein Mk compontms are rcmcwol ftom one 
Mood volume. 

6. Ttiw /n^^iOK^ of eliwn 1 ftMlK» ctiTnpirA^HlS flfi|e*<ivijl^ Acuiiv^iii5 

7. A *yflteffi for m^neyxk^ an imttk^me it?*r»iMe agaLnftt Urttiwfojrmod, 
a dfivice for rfimovinjg eompoi> e nte pnwni in tte blood iwf'mx. a 

fUk^tevvl4M' w»£^i^L.«,9r J2A,AOA ^M^tIyTJJ^ OT Jl^VH, •%D4 

an agent select^ from the group conshtu^g of a£ili-iiiigio{:«mc 
i-TJiiiLMUMib* UAtAn^KuItfui i-'p^npouncbc. cymicineK chAmrrrnitr^rMnir. agprvrie, 

8. The syseem of clftin 7 therein ifae agca( «n uut^ngiogfiaic 

10. The system of claim 7 wterein the b a cyiokiDe. 
group coosiscii^g of..,. 
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12. The syuexn of claim 7 M/hcrein the ^gent is a chemothexapeuric agem. 

13. Tlie system of Cbim 12 wtx^^ifeui che ^ctt \$ selected rn>m the grdup 
ooQSiGli^g of alkyldtitf agenu^ doxyiubzcin, caft)Oplaumim. cispladnmn* and 

14. The systcA of claim 7 wbotin the device jjKlude^ means fox 
admimfltciiag ndLaxzozi to the lissue. 

6. The iDeihod of daim 1 flinhet ^cmpcvsmg selectively retnoviog 
solvbte TNFhiI^ reccpior niQleculCd. 
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May 2.1998 
PatrcaLPabsl 

Amall Gol<Sen & Gregory, LLP 
2800one Atlantic Center 
1201 West Peachtree Street 
Atlanta, Georgia 30309-34S0 

Re; L£N 101 Method and Composftions for Treatment of Cancer^ 

Dear Mrs. Pabst: 

Thank you tor your draft of the above titled patent application. As per your letter of 
April 30. 1998, I will attempt to respond herein to your request for additional 
InTormation as described on paged; 8&11 of the application. 

Page 8. para beginning line 16 might read: " This procedure has been demonstrated 
to cause a significant response (greater than 50%reductjon in ^e of tumors) In a a 
variety of solid tumors In approxirnately 50% of patients who have failed all other 
treatment modalities. In metastatic melanoma clinical tri'ate, a tumor specific 
Inflammatory response provoked by uftrapheresis has been documented In 
approximately 75% of patients. This inflamm^on is characterized by redness, 
swelling, warmth, and tenderness and i5 confined to tumors only. There has been no 
associated Injury to noncancerous tissue. This tumor specific inflammatory response 
has led to a 50% or gi-eater reducttan in Ihe size of tumor© in 50% of patients studied 
so far. Clinical trials have also demonstrated a 44% m^jor reduction of tumor 
metastases In human breast cancer,dnd prostate cancer. 

Insufficient clinical data exists to claim response rates in other tumor types but tumor 
specific inflammation has been observed In psiienls wflh metastatic colon cancer, 
ovarian cancer, lung cancer, head and neck cancer^ cervical and endometrial cancers. 
In some cases this inflammation has been followed by sgnifrcant tuhior regressions in 
each tumor type. The significance of response in Such divers© tumor types, strongly 
suag^sts that ultrapheresis modifies the patients response to the tumor in favor of 
euecseeful immunologic control of the tumor 

Page 1 1 "Exannples^ 

Mrs J.R. is a 44 year old lady who had nrietastatic breast cancer that had failed 
radiation therapy and the drugs; Cytoxan, adriamycrn, S-FU. taxol. cis-piafin. navalblne, 
tamoxofrn and arimedex. Tumor at the time of ultrapheresis was documented in lungs, 
bone and skin of the entire left anterior and lateral Chest. She was treated with IS 
ultrapheresis procedures over a three week period She experienced marked 
inflammation in the turners in skin, increased pain from the tumors In her bones, 
and swelling of the tumors in her lungs» Sh^g/ecelved the dnjg thalidomide 200mg 
at night. The redness and swelling in her skiff^proved within 2 days and h^r 
breathing returned to normal vwthin one week, TTwo weeks after completing treatment, 
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all tumor in her Skin had resdlved clinically, her bone pain resolved and the tumors m 
her lungs revived on repeat CAT scan. One week latter she returned to work as a 
school consoler. She is to all testing disease free two months after treatment and is 
being monitored closely on thalidomide at the same dose. 

Mr. P.G. is a 54 year old engineer with tnetastatic melanoma with metastases to lung 
and to lymph nodes in the mediastinum. He received 24 ultrapheresjs procedures 
resulting in a 25% reduction of tumors. He was subsequently treated with an 
additional 12 procedures resuilirtg ih minor tumor reduction despite evidence of tumor 
inflammation. The tumors rcgrew within one month. He wae again retreated with 
ultrapheresis again resulting In inflammation and some minor regression but then 
received thalidomide at the time of tumor inflammation, Two months latter repeat CAT 
sccin Showed complete disappearance of tumors in the lung and mediastinum. He is 
being followed closely and shows no evidence of disease 6 months after completing 
treatment and has no medical complaints. 

Mrs. J.K. is a 43 year old lady with metastatic leiomyoscarcoma with six (&) lung 
metastases all of which developed wfthfn one month of surgery on both lungs to 
remove tumors, these tumors had also failed methotrexate, adriamycin» 
ifosphomfde,and dactinomycin. She received 24 ultrapheresis procedures wrth no 
side effects. One month later CAT scan revealed only four (4) tumors and these were 
reduced in size by 50%. 

Dr. R.S. Is a 59 year old gentleman with metastatic adenocarcinoma of the left upper 
lung with metastases to liver, brain and bones. His tumors had failed to respond to 
taxol. cls-p(atin and etoposide. His brain tumors had responded to radiation therapy. 
He received iS ultrapheresis procedures. Each procedure causod Increased pain In 
tumors of his spine, pelvis, right hip and left shoulder. Follow up scans after 
ultrapheresis treatment revealed resolutton of tumors in peh/is, spine» hip, and ribs. 
There was a 50% reduction in the prirnary tumor In the lung and liver. Thalidomide 
was then started at zOOmg each night. One month latter the scans revealed further 
reduction in the tumors In lung and liver. The patient's pains have alt resolved, he is 
asymptomatic. 

I hope this Information is helpful If you need any additional information please call or 
we can use email. My address is rlentz@bellsouth.nei Thank you again for your 
good work, I am 

Sincerely yours. 
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